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1. 

FLUID CONNECTOR ASSEMBLY 

The present invention relates to a fluid connector assembly 
for use in making a sealed and locked connection through 
which a fluid can flow, and more particularly, to a connector 
assembly suitable for use with the fuel pipes of motor 
vehicles. 

U.S. Pat. No. 6,652,007 shows such a connector assembly. 
It comprises a housing, a seal, a pipe and a retainer element 
for securing the pipe within the housing. The pipe includes an 
annular rib offset from one end, the end being inserted into the 
housing so as to be sealed by the seal and retained by resilient 
latching hooks which catch the annular rib upon complete 
insertion of the pipe into the housing. One disadvantage with 
Such a connector is that as the sealing function is achieved 
before the hooks latch on the annular rib, it does not prevent 
the possibility of the connection forming a seal but not being 
mechanically locked. In Such a situation, the connector could 
work loose as a result of vibration during operation and allow 
the joint to leak. 

To overcome this issue it is known, for example from U.S. 
Pat. No. 5,931.509, to provide an additional pair of hooks 
which extend outside of the housing so as to cooperate with a 
second annular rib on the pipe, thus allowing for a visual 
inspection of the assembly. These additional hooks add to the 
cost and complexity of the housing and are Vulnerable to 
catch on other components before the pipe is connected into 
the housing. 

It is an object of this invention to provide a simple and cost 
effective device to ensure that complete connection has been 
accomplished. 

According to a first aspect of the invention there is provided 
a fluid connector assembly comprising a tubular conduit and 
a housing, the housing having an end opening and the tubular 
conduit having a free end for insertion through the end open 
ing, the housing also including a seal housing portion for 
receiving the free end of the tubular conduit and a coupling 
portion, wherein the tubular conduit includes first and second 
locking elements spaced apart from each other and offset 
from the free end, the locking elements being arranged to 
successively be held by a retainer element located inside the 
coupling portion when the tubular conduit is inserted into the 
housing in Such a way that when the first locking element is 
retained by the retainer element the tubular conduit is sealed 
by seal means in the seal housing portion and when the second 
locking element is retained by the retainer element the first 
locking element is housed between the coupling portion and 
the seal housing portion. 

Conveniently, the second locking element is visible when 
the first locking element is retained by the retainer element. 

Preferably, each locking element comprises an annular rib. 
Also preferably, the retainer element includes a release 

mechanism to allow the retainer element to be released from 
the locking element and allow the tubular conduit to be dis 
mantled from the housing. 

Conveniently, the tubular conduit includes an annular col 
lar which is arranged to cover the end opening when the 
second locking element is held by the retainer element but is 
spaced from it when the first element is held by the retainer 
element. 
The invention will now be described by way of example 

with reference to the accompanying drawings of which: 
FIG. 1 is an exploded perspective view of a fluid connector 

assembly according to the present invention; 
FIG. 2 is a sectional view of the connector assembly of 

FIG. 1 in a pre-locking position; and 
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2 
FIG. 3 is a sectional view of the connector assembly of 

FIG. 1 in a locked position 
With reference to the drawings, there is shown a connector 

assembly 10 comprising a housing 11 and a tubular conduit in 
the form of a hollow plug 12 which can be connected into the 
housing 11. 
The housing 11, preferably moulded from a plastics mate 

rial, includes a connector body 13 and a spigot 14 for receiv 
ing a flexible tube (not shown) in a known manner. The 
connector body 13 has a stepped through bore 15, a seal 
housing portion 16 and a coupling portion 17. The seal hous 
ing portion 16 is fitted with a sealing means 18 which in this 
example includes a pair of 0-rings 19, a spacer 20 and a sleeve 
21. The coupling portion 17 has a window 22 formed in its 
side wall for inserting a latch or retainer element 24 and an 
end opening 23 through which the plug 12 is inserted. 

In this example the latch or retainer element comprises a 
pair of resilient grips or clips 24 which extend laterally inside 
the bore 15 and a release mechanism 25 in the form of a push 
member operable from outside the housing 11 as described in 
U.S. Pat. No.6,652 007 and which is included in the descrip 
tion by reference and thus will not be further described. 
The plug 12 which is also preferably moulded from a 

plastics material includes two annular ribs 27, 28 spaced apart 
from each other and each offset from one of its free ends 26 by 
a predetermined length. The annular ribs 27, 28 have the same 
diameter and are conveniently referred to as the first 27 and 
the second 28 annular rib respectively. The plug 12 also has an 
annular collar 29. The other end of the plug includes a spigot 
30 for receiving a flexible tube in a known manner. 
When the plug 12 is pushed into the connector body 13, the 

free end 26 passes through the pair of resilient grips 24 with 
out disturbing the grips 24, reaching the sealing means 18 
where the 0-rings 19 are compressed to form a seal. However, 
when the first annular rib 27 reaches the grips 24 it forces 
them to expand in a radial direction to allow the first annular 
rib 27 to pass, the grips 24 Snapping back into place as soon as 
the first annular rib 27 has passed this position, the first 
annular rib 27 acting as a locking element which is held by the 
grips 24. In this position, which can be referred to as the 
intermediate position as seen in FIG. 2, the connector is fluid 
tight and mechanically locked. It also ensures that the assem 
bly operator will be visually informed by sight of the second 
rib 28 and the annular collar 29 that complete connection has 
not been accomplished. Pushing the plug 12 further into the 
connector body 13 will pass the second rib 28 through the 
grips 24 as for the first annular rib 27, the grips 24 Snapping 
back into place as soon as the second annular rib 28 has 
passed this position. The annular collar 29 will then cover the 
end opening 23 of the connector body 13, completing the 
connection (FIG. 3). As it can be seen in FIG. 3, then the first 
annular rib 27 does not cooperate any longer with the grips 
and it is now only housed between the coupling portion 17 
and the seal housing portion 16. 
When it is desired to disassemble the connector 10 it is 

possible by pressing on the release mechanism 25 to release 
the grips 24 entirely from the annular ribs 28, 27 so that the 
plug 12 can be withdrawn. 
The connector 10 described here provides effective sealing 

and a mechanical lock at the first insertion of the pipe and has 
the advantage that the assembly operator will visually notice 
an incomplete connection as the second annular rib 28 will be 
seen. In addition this connector 10 uses no additional parts 
outside the housing to provide the second latching and thus 
offers a package space similar to a connector without the 
visual device. 
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Although the invention has been described by way of 
example with reference to a specific embodiment of the 
invention various modifications may be made without depart 
ing from the invention. For example, the sealing means may 
include a variety of different arrangements. Similarly, the 
retainer element with the release mechanism may also 
include a variety of known different arrangement. In addition, 
the annular ribs 27 and 28 may be replaced by other locking 
elements such as two annular grooves, a retainer element 
being provided with a lip lock to the pipe 12. Also, the tubular 
plug could be replaced by a pipe, e.g. a thin metal pipe, where 
the annular ribs or other locking elements and possibly the 
annular collar are formed by Swaging or upsetting. 
The invention claimed is: 
1. A fluid connector assembly comprising: 
a tubular conduit including first and second locking ele 

ments spaced apart from each other and offset from an 
open free end, the first and second locking elements 
adapted to lock the tubular conduit in first and second 
positions; 

a housing having an end opening configured to receive the 
tubular conduit and the housing also including a cou 
pling portion and a seal housing portion; 

a seal fitted in the seal housing portion which seals against 
the outside surface of the free end of the tubular conduit 
in the first and second positions; 

a retainer element located inside the coupling portion, the 
retainer element configured to Successively retain the 
first and second locking elements in order to releasably 
lock the housing and tubular conduit together in the first 
and second position; 

wherein when the tubular conduit is inserted into the hous 
ing in the first position, the first locking element is 
retained by the retainer element and when the tubular 
conduit is inserted into the housing in the second posi 
tion, the second locking element is retained by the 
retainer element and the first locking element is housed 
between the retainer element and the seal housing por 
tion Such that the first locking element is no longer 
retained by the retainer element; 

wherein each locking element comprises an annular rib; 
wherein the retainer element includes a release mechanism 

to allow the retainer element to be released from the first 
or second locking element and allow the tubular conduit 
to be dismantled from the housing: 

wherein a window is defined in the coupling portion of the 
housing; wherein a window is defined in the coupling 
portion of the housing and the release mechanism is 
operable through the window; and 

wherein the housing and the tubular conduit form a sub 
stantially obstruction free flow path in both the first and 
second positions. 

2. The fluid connector assembly as claimed in claim 1 
wherein in the first position the second locking element is 
visible. 

3. The fluid connector assembly as claimed in claim 1 in 
which the tubular conduit includes an annular collar which is 
arranged to cover the end opening in the first position but is 
spaced from it in the second position. 

4. A fluid connector assembly comprising: 
a tubular conduit including first and second locking ele 

ments spaced apart from each other and offset from an 
open free end, the first and second locking elements 
adapted to lock the tubular conduit in first and second 
positions; 

a housing having an end opening configured to receive the 
tubular conduit and the housing also including a cou 
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4 
pling portion and a seal housing portion, wherein a win 
dow is defined in a side wall of the coupling portion; 

a seal fitted in the seal housing portion which seals against 
the outside surface of the free end of the tubular conduit 
in the first and second positions; 

a retainer element located inside the coupling portion of the 
housing configured to Successively engage the first and 
second locking elements in the first and second position; 

wherein when the tubular conduit is inserted into the hous 
ing in the first position, the first locking element is 
retained by the retainer element, and when the tubular 
conduit is inserted into the housing in the second posi 
tion, the second locking element is retained by the 
retainer element, and the first locking element is housed 
between the coupling portion and the seal housing por 
tion; 

wherein each locking element comprises an annular rib; 
wherein the retainer element includes a release mechanism 

to allow the retainer element to be released from the first 
or second locking element and allow the tubular conduit 
to be dismantled from the housing: 

wherein the release mechanism is operable through the 
window; and 

wherein the housing and the tubular conduit form a sub 
stantially obstruction free flow path in both the first and 
second positions. 

5. The fluid connector assembly as claimed in claim 4 
wherein in the first position, the second locking element is 
visible. 

6. The fluid connector assembly as claimed in claim 4 in 
which the tubular conduit includes an annular collar which is 
arranged to cover the end opening when the second locking 
element is held by the retainer element but is spaced from it 
when the first element is held by the retainer element. 

7. A fluid connector assembly comprising: 
a tubular conduit including first and second locking ele 

ments and an annular collar spaced apart from each other 
and offset from an open free end, the first and second 
locking elements adapted to lock the tubular conduit in 
first and second positions; 

a housing having an end opening configured to receive the 
tubular conduit, the housing further including a coupling 
portion and a seal housing portion; 

a seal fitted in the seal housing portion which seals against 
the outside surface of the free end of the tubular conduit 
in the first and second positions; 

a retainer element located inside the coupling portion, the 
retainer configured to Successively hold the first and 
second locking elements; 

wherein when the tubular conduit is inserted into the hous 
ing in a first position, the first locking element is retained 
by the retainer element and the annular collar is spaced 
away from the end opening and the second locking ele 
ment and the annular collar are visible outside the hous 
ing, and when the tubular conduit is inserted into the 
housing in a second position, the second locking element 
is retained by the retainer element and the annular collar 
is arranged to cover the end opening; 

wherein each locking element comprises an annular rib; 
wherein the retainer element includes a release mechanism 

to allow the retainer element to be released from the 
locking element and allow the tubular conduit to be 
dismantled from the housing: 

wherein the housing further includes a window defined in 
the coupling portion of the housing and the release 
mechanism is operable through the window; 
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wherein the release mechanism is operable along an axis 8. The fluid connector assembly as claimed in claim 7 
transverse to an axis of the assembly; and wherein in the first position the second locking element is 

wherein the housing and the tubular conduit form a sub- visible. 
stantially obstruction free flow path in both the first and 
second positions. k . . . . 
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